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ft fij m ^ =» 



5 ttJffifcW&^fe'*: (a)H 2 SiF 6 ; (b)W#l»J; (c)J&: (d)jRt*«11&| 

10 2. 1 J?f«ttm X+JW*6rt^*i (a)«Jjftttfc# 

fifiW^fcfcJ^J 0.001%M^J 5%tfj H 2 SiF 65 (b)&&fifj)&frMH#th 
jfcft 50%M^J 98%fi«jWm»J; (c)&£ltt/&#SfiW#tt{KT^ 1.5% 

15 

3. mum* i mftwra, &+mm$&&t (*yto$mjm 

Itim o.05%M» 3%tt H 2 SiF 6; (b)&»$#fi;I:W#t*M 

20 (e)afcKl¥*. 

*ft5£IUU& o.i%M» 2%ift H 2 SiF 6J .<tfUSftJft&S*5#l£A 

ft 75%S» 95%AWr#WH»i (c)^Wjfc#MW#ttte^ ft 0.5%ft 
(e)7j<ltt¥$Jo 

5. inwjum i s 4 ^a-mmmm^m, ^aA»fl p h 

&*ft 1 M*ft 7o 
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ft « S * H 312/431 



5 

^ 0.3%M^J 4%W H 2 SiF 6 , 
10 0.2%M£j 2%ftj H 2 SiF 6 o 

io. -*w«rtBs k frmmmmvtmmnmmm, am 

4KM&#fo*§Q&* (a) hbf 4; {b)fMi ; (c)jg 5 (d)^1«ftj 

20 #fil;W#fcb#J$ 0.001%M^ 5%#J HBF 4 ; (b)$fcgfi<j/&#M;H#tb 
Smm& 98%WW#U§M; (c^W^MW^ttffiiT^I 1.5% 

25 12. MffiK* 10 JffifeflWrtt, ft*: (a)*£fiMM«*W#H; 

0.05%M£*J 3%#J HBF 4 j (b)i&gfi«J##MW#tfcM^ 60%M£l 
95%ttW«UWfil» (c)»fttt^S*H^tkffi6^Ptt 1%#JJ&; (d)%Sft 
Jfc#SaH#fcfcM£r 0.05%M**J 7%fi«iJ»W*J5Hl; BU^TKKffffi. 

30 i3. inmm& io Brntfyttk, o&t (a>&gMm#Mw#fct 

M» 0.1H5S 2%W HBF 4 ; (b)$Mj£#g«#tfcM^ 75%5^ 
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ft m JJ * 45 Jg3/43l 



14. ftftffiM 10 m 13 +fi-Wf«tt3Er*fe f 

pH fkXift l M^:^ 6o 

5 

is. inwm*. io m 13 +fr-wf«tt*tt. 

pH^^IlM^5, 

16. JnttfW* 14 M 15 +fr-WrfcW#«, 

17. -#^^Kk^*^6«j^^tA»©^W^, 
^flrifctt/^^: (a)H 2 SiF 6; (b)**l(c)j»fehfflI*JjR|fi«I^^lEj£ 

tiw&a^jiwtt^ 7 kj P Ho 

is. 17 jtffcttm x+m&MUMm&&mm. 

20 

i9. $p tftis* is Bmmtk. ^mmtmnmm a &*m 

25 

2i. 20 jffiEwm «+j?f*wrtt««w«ft»c«taiH 

30 22. wmmit \7 nmtott, ttfmmwmMMmmssM. 
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*i m m * $ nvm 



23. wmm* 22 Bmt&i&k, &*ms& p h 5 m*m 6 

24. $nRiif 17 *ft-mffimMJTm,^mmmfrm* 
5 ±&ttwm* 



25. m&mm* 17^23 

±^(a)H 2 SiF 6J (b)z|C|P(c)j»i4fflI*!l^J«. 

10 26. m&is* 17 m 25 *te-mffi&mmft, H 2 siF 6 
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ft^WWattM'f ttBtA3PJ»B«(post-el«h residue) 
(exfoliating), KBt*^»«feagffi^»0f^#aW«ft«*5«c. 

£^#I4k* , ^m^fi<J^^^(chemistries)^^ Mtm 
BW^¥o &JF7JIHtt pH tt^ftftiiite Atf ft^mftlffilfeffi 
Ha^J 5,560,857. 5,645,737. 5,181,985> 5,603,849 ft 5,705 ,089 . 
£iTJf*$ftS(FKMtf End of Line, FEOL)$&$fc&g2J5 , AtfSfcASI 
15 ¥#{*S#ft&£S^ffi@(Back End of Line, BEOL)&|i£ftfi, g^M 

(SRAM)> 3§^> "SJ &^Ki£TO^(EPROM)> S^hM^±^JS(CMOS) 

20 ft "RCA tU^SfmAW^ 

# (AM hf) fts*«£tt rca tt^V&^mAtfttftffiJH 1 
#^*tt*Wto6 <*OTUMT Si-H J*?ffl). £%*M1R. 
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]H m =& &2/15M 



ttMIKK. Sffiiftffc-K %^M&£§ coral, egz,gsc&&& 

(tetraethyIorthosilicate,TEOS)> Si(X\ #?LMSQ, SiON jffcllflHiR& 

&J&(BPSG). ^fcTOti: p-teos KtiftSH&fc flttift Mttn£?L& 

"WW3E#ttt**^ia»«l, tMM, IK^#(polyarylene) 

20 M3e®±©T»WM(modified film), #Ug, aisMi^HRifcftW 

@lft&5£73§#&JX^ #0 Ireland, P.ft Thin Solid Films, 304, pp. 1-12 
(1997)#f&, #J§. WIS B T^*tt»J*6»K W %^«r*7it 
25 ?UH. HFa*flS#fttt^*»tt. £#WflHA*ftJ?r#S«l (J&Lee, 
C. and Lee, S.tfj Solid State Electronics, 4, pp. 92 1-923 (1997)). fitjs, 
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gun, MMfti. &mm&ffim\MmKmo ®b, mmmmft* 

5 ^=l^(benzotriazole, BTA)lft^MW#J#J(corrosion inhibitor) WB£± 

ID^M. «in«> «fl&«U IMMfc ttM, ^> mhWLiMb* £ 

. ftfi«i>*w«, <ft*mo m&m&T 0.2%, m 

/>^o.i%, IWjMJSfljafcjfi+tt, Win, £4*iio:iffl, ®S£ 

25 5 fP 9^o 

TKSSJp'ei HF JKtil: fett HF/tKWW 21 A/rain tfjfcil»(@25 
°C), &EWmTB*mi\&tiL* 2.1A/min, W£ HF/^ffl+4&3« 
$.37 0,12A/min, £n NSF/SRC Eng. Res. Center, Environmentally Benign 
Semiconductor Manufacturing, Aug. 5-7, 1998, Stanford University #f#l 

30 #o -Jlftte-k HWt7X^, *ttto«l*Fffl, Mllli^ 
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1ft BJ3 V £4/1531 



mM>&&&, mm® hf w cF x ««ij»e«iHt rtikess:, 

5n K. Ueno ^§AftJ"Cleaning of CHF 3 Plasma-Etched Si0 2 /SiN/Cu Via 
5 Structures with Dilute Hydrofluoric Acid Solutions", J. Electrochem. Soc, 
Vol. 144, (7) 1997 fife. MWfffttf HF mmti&t&M TiSi 2 'ti&jtt?L& 

iti§flS^p D 0 RTIB-feWfflSi, &J Baklanov, M. R.^A6*J Proc. Electrochem. 
So., 1998, 97-35, pp. 602-609 ffi&o 

10 eft, nmK%&&&T®mm&frm&mmm*£ftttm® 
iiyamikm^ikmmfr, (a>H 2 siF 6 , hbf 4 ^m# ? wiimji 

20 (c)^^J^(amine)j (d)J&t&fflWJ; !JlR(e)z|C, sfc^-^WJ*, 

rt^Hyg. H 2 siF 6 . zic^iiRratw^Wfij^j. «f«i*itw+, 

^H 2 SiF 6 , japH^T7o 

tt-^Jat«+. *4h&*t (a)H 2 SiF 6 > HBF 4 ^W#, &&£#J 
MH#i£^ 0.001%M^J 5%, Mi 03%m%} 4%; (b)W#l 

25 mm, tosmmMEfrftm smmm 98%, gftimftwa 
1.5%; (d)M»w. iMttsarea-tfc&ft o.ooi%m**j 

10%; &&(e)7KfiW8ff. (a)H 2 SiF 6 > 
HBF 4 0M3£> MSMMM OjOSMStt 3%. fljn, 
0.5%Mft 2%; (bpglj, *&ttM*W#tM^ 60%Sft 95%; (c) 

30 m, ftitttfijiw^tkffiT ft i%- (dwi, ttAttttwatfc 
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& m 4S SI5/1531 



(a)H 2 SiF 6 s HBF 4 ^M#, J&*StoMfcW#tt#J<l 0.1%M£l 2%, ft 
ft, 0.7%M^I 1.7%; (b)OTl$&3»J, ifcJ£KJS*W#fcfc^ 75% 
M£l 95%; (c)jgc, $fe&WS*W#fckte : F8l 0.5%; (d)J»ttl«IftiJ^J, *fc 
JKWWW^tt^ft 0.1%M» 5%; BU^e)*^*. 

»5%, #J*n, >^J0.3%M^4%; Rfi&fe, jstAfMftjtt&stoM 
0.001%M^ 10%; *M^*tto£ttiM4>gr3j 90%, 

#j*n, mgw#tbM4>3j 98%» 

10 #fcfcMJ«f 0.5%M^ 2%#J H 2 SiF«Sia*W^tk^ 0.05%M^ 7%fKjj^ 
1.7%tt H 2 SiF 6 . 

ftSidLttftttje. j?fiEBtra w 5 #s 30 ^wra^a** 10 # 

il#Ji^aa(ambient)S^40t;, 

*a "*gr sat sftitnifiBBtjsaffAAjifsn 

(a)H 2 SiF 6 $ HBF 4 ; (b)W«^J; (c)Pr&« ; (d^ttfflftffl); 
25 UJlja(e)7K- ifcfrftJ pH i&T 7. 

H 2 siF 6 *q hbf 4 

* 613 H 2 SiF 6 A HBF4 niAm^Amizl^RttmKllll 
tt^^*9. Sift, ♦MIIMfcfrM' H 2 SiF 6 

30 ^hbf 4 , Jftgti&ftWftt&kft o.ooi%£^ 5%, «MW#ttM 

m o.oo5%s^i 3%, $i$n, sstw^tfc^ o.oi%s^ 2.5%, mnm 
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« m * &6/1531 



H 2 SiF 6 , $fc£g«jMW#fcbaJ<r o.3%££f 4%, ttAMW^te 
JUSrOSHSftBt, ftftl, Him 0.7%Mgf 1.7%. 

5 H 2 SiF 6 ; RT&tfj^ tifflim, »SlfifiI^» 0.001%M» 10%; 

■^S*.zKW#*^J&M^^ 90%, fflft, M:¥#ttM4>3j 98%« 

*iHHfi*III*ltMft 0.05%Mgj 7%W 

JBs N,N-z:Z.*¥ttI8s N,N--Z,^Z.m^> N-¥^TO&*nN-¥S 

Zsmm^mmm; wn ^-w^-2-vm^m> ^-z^m^m^m^ n- 

J££«-2^it^ffiMitti*^K#$; Win i,3--¥S-2-^^si. 1,3- 

~-#m%-z*M, mtm+vm. ~^m^rm, =u-**«, 

p3-n#.¥H> w-at#LZ.», ^-^c#.Tii, -m-mwm^ 
-m~m&z>m. =Lm~mmm, -m=wrm. -tra-**, 
20 -#gf-z,s^ -w-pitt, -w-msi. 

MUR¥B* IL^Z^@H> M?fiB»9l9Tn»Kmf^4lli iWn 3- 

^tfc^50%M^! 98%, «MW^^J60%M**J95%, 09$n 
30 MW#fctMl75%Mgj95%, MfiW^tk^70%M80%. 
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tt m V SI8/153* 



ZMMyZM ("DGA"X ("i£Z,I?J£'^"MEA"X 2- (N- 

^JK"^"MIPA")^ 2- (N-gZ,g-&£> -Z*S? <"-£I|Jgrj£ M DEA"X 

=- (24SZX) -k ( "H Zj l?J$£"£jK'TE A" ) n HiCZ.it-N , 45Z»*-Z.- 
K^N,N'--|gZ t S-ZL~^> 2-[2-(2-E«Z.ft^>Z l ^]-Zx0. 2-[2-(2- 

ftgz.ft&z.ttsi-z.B* 2-ix2-«*z»«ai)-z.«ae-z»»> *n*£ 
-z,sbs i^iK, cjepim* 
io «npa»)> jftwr* 2. (2-^«z,ftS) -m, Rmm, mtati 

w^**?* 4fc>***«f wa^:': 

15 N-(X,Y)-C(Rl,Rl>C(R232>Z-0-R3, g^, RK Rl\ R2> R2'$JR3 
Z ^AWil^:(-Q-CRlRr-CR2CR2 , -)m-^a, ^m^0-3fi<J 

aak (sp^m^oBt, ^±^®^^-cR2CR2'*a^i-0R3 sa^rgi^ 

WH^X RK Ri\ R2 flJ R2 , ^-^Sg#7c4 , ^»J^, Sum 

20 m>l, WftJJfi*a«»^«fe«I#8ttrt, ^lQ.t§-tOT 
TntPT^J^X, £nJHm>l, §-^Q^J^-0-^-NR3-; OT*fit)X 
9 Y £4Wm»T#»l*ik C1-C7 £J&A2ft*£. 
Wil^-CR1R1'-CR2R2'-Z-F MSB, F 3J-0-R3 S&f -NR3R4, 

R4 #j£X-5±i£ RK Rl\ R2. R2'^3 R3 #J. Z, RK 

25 Rl\R2*R2'ftR3*n±5£jJt, i^ifgTO X *P Yi££-^$ C4-C7 

W^«*^fc«|«jSl»lftft^|fc, mft 1, RK Rl\ R2, R2' 

30 $i R3 C1-C4 MPK£«g£. , $#3- 

«M^m7^nttKffKfb^«, mftl, RK Rl\ R2, 
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"J *9/15Jf 



R2^R3|»SasR#Cl-C4m«i«5t«i^; Q^-NR3. 

Rl; Rl\ R2, R2'ft R3 Ifl^M; X ft Y ##13^1^53$ C1-C4 
Q^-NH-s -NCH3-^#-N[(C2-C4)i:iim^:ll^]-c 

N(X,Y)-0-R3, R3 1-7 ^SUS^WME* 

Mx^iY fl-SIfcfi*** 1-7 ^«JR^P ttStt. 
»K*ttXft Y^-TW/jtOK^^tt-^*^. ffttt 

*, ?m. zmB&to^Am&wwmmMtt&mm. 15 

&-^m%Mm*, 
^ 90% o mmm, &-^mmmnm*, *m®mftm* 

j&Mtkm&immm&m&T 1.5%, m 

W#tbftj£{fc^ 1%, mxmXEftim* o.5%, ^--Hft^Sfi 

1%, «s*H^tb^ o.oi%m^ 0.5%, mm, IK^ItM 
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ft W # 3&10/15K 



0.05%S£tJ 0.15%, MW^fcfcAgj 0.1%mf& 0.2%, j£mSH#l£gF 

3j 0.1% a 

*n«fi&> m®ifc> Miktr. i&mJM, 

jx&mm&i -mamak. *mwm.ib. mm&. mmkm, mmu 
®, *fet\im&\ hums, mmm&L. mm&, mmxm, m 
mm, mmm&&< -a-*, \hmm**fa*)t mm w&>. m< 

W.m$MZM^i itftJ traitoK j&m* *$W(xylitol)> 

teritoK idetolWILSfB; Rmffll-. ^fllW^. 

£-^f^»$l*, A^tJRWVtljH.- ttftttMW^H: 
. JU* o.ooi*£tt ion, fti£M:0#l£^o.O5%M^7%, ftfr, £ 

is *w^tfc^» o.i%M« 5%, Mw^tfcj^» o.o5%s*s 2%, maw 

4HS» 7H, 111?^ 4.5%M£l 5%. 
*J*4J-tt P H {ST 8.5 J. ASJWttT 7c ^-Wt^jfofrt, pH W 

JU:& l M*:8r 6, 5liJtjSJlWlUt«5 1.9 5c 

ci-cio ^«ii ; ::^»(^ P H»). 
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& <8 4S ^11/15^ 



♦tJSKftlWi SiGe; » GaAs, GaP, InP ^»ffl-V*fli^», 
15 ttft TeS fifjn-VI^tt;^; feftl NiFe ttttttfttt, itftj/aTTOsS 

/tt&lte&jB. RTjayfc^M^ sai«ia?L5H«pffi, lie, 

e*Mgtgftjg, «ibttje. mwMMi m.&mm, f&mub&i 

ffi'&Mix.&NlWTQMvSlk Lam Researchu Tegak Electroteclu Applied 
Materials> Tokyo Electron > Hitachi ^#50 
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i& m * H12/1531 



^liitiw. ws&EttdWHfi^ 1 

ft/fc^®, WH, 3151^1*. i£*q^^(applying droplets)> & 

m (a«w«^tt««3fe), abators, m&m&. 

io ftttmm—$mm, ^R^&^WL^m^±^mmnnm 
ti&irF&iiA: &ztnmt&. 

h, mm®, mm-**?®. *r**?*). 

15 

&mw u nmm:i ^m&frm&T&frAo mmtuva^ 1.9. 
25 a*. JMia##, ffl*&^t#&#ffl ^nam*. % Hitachi 4500 

FE-SEM $tff SEM Wif fe^lnft^W^, %&$J&^fflfti^£ 



3il. /&#A 









H 2 SiF 6 


1.4 


1.5 


NMP 


75.5 


79 
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% m 45 nunm 



MEA 


0.1 


0.1 




4.7 


4.9 


H 2 0 


13.9 




*2. mmmtMW*m* 











TEOS#l 


3011 


3008 


3 


TEOS #2 


3023 


3019 


4 


TEOS#3 


2996 


2990 


6 


AlCu#l 


5121 


4222 


899 


AlCu#2 


5119 


4212 


907 


AlCu#3 


5130 


4219 


911 



10 



2: 3 + njftd*£*Tjft& b. tttttt&tt ph % 4.2. 

CT^*±^WiMlft# tffiftlfcW W^tidfl TEOS jfb AlCu 
^zKtfSfctfffl N 2 *taflffift. ffl Hitachi 4500 FE-SEM SEM UUffe 

a 3. 







MH#fcfc 


H 2 SiF 6 


0.2 


0.25 


NMP 


75.5 


76 


MEA 


. 0.1 


0.1 




4.7 


4.7 


H 2 0 


18.7 


TO 


« 4. JffiMSfltaftttjRft 







&3JgWJ*«(A) 


£tt*(A) 


TEOS#l 


3019 


3016 


3 


TEOS #2 


3010 


3006 


4 
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ift W # 3114/1531 



TEOS#3 


2989 


2988 


1 


AlCu#l 


5119 


5024 


95 


AlCu#2 


5189 


5085 


104 


AlCu#3 


5145 


5009 


136 



£24/Mtf$r§j, teos (mma) $5Mmmk> R±mm^. 

£Mffl 3-21: & 5 t ^^^*^BJ6(j^. 7 Jc(high-water)«M 

5^5. 



m 


H 2 SiF 6 
ft®. 




pH 


-+4- An /l 


(A/min) 


3 


0.24 


-99 


4.6 


i wfcwBi 


-47 (Al) 
-13 (Cu) 


4 


0.24 


-99 


4.6 


1 Ch(lE) 
W.^T3 pH 




D 




Oft 


4.6 


yn. /•TTT\ r > I -BB -H- tt 

Cn(lll)iy.T^iJ pH 




6 


0.24 


-99 


5.9 


i#*lti? 

/^"L. /TTT\ 1 * I "dtt* tt 

Cn(lll)l^1^^pH 


-70 (Al) 


7 


0.25 


-98 


5.2 


1 til 

45=f 4t4 /{/ Afm 




8 


0.24 


-99 


1 4 




~1 SO (AX\ 


9 


0.24 


-99 


1.1 


0.75 H3PO3 


-85 (Al) 


10 


0.24 


-99 


5.5 


0.75^H 3 PO3 
Ch(III)lMWpH 


-53 (Al) 


11 


0.24 


-99 


1.3 


1 ^NTMPA 


-24 (Al) 


12 


0.24 


-99 


5.2 


1 ^NTMPA 
TMAH pH 


-22 (Al) 


13 


0.24 


-99 


5.6 


1 f^NTMPA 
TEAlMWpH 


-15 (Al) 


14 


0.25 


-99 


1.3 


1.5#NTMPA 


-8.5 (Al) 


15 


0.24 


-99 


1.4 


l^HPA 


-270 (Al) 


16 


0.24 


-99 


5.4 


1#HPA 

Ch(HI)£JliTOpH 


-59 (Al) 


17 


0.25 


-99 








18 


0.25 


-99 








18 


0.25 


-99 




5mmm 
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& m v mis/ism 



Ch(ffl)=H-J£$4^ft4W(tris-choline hydroxide); NTMPA=^tK 
5 «f 6tJ 50%&M*H ^^(nitriiotris (methylene 

phosphonic acid)); TEA= = Z.J8c; TMAH=0fpg$cMft& s 
HPA=^7KtW 50%H 3 PO 2 « 

^5 4«M^S30#M 1 4WWBtrart»i*flt-K#»TBOS 
H 2 SiF 6 tf]$tfi£ 0.5%£T^W&#J, 0.15%*! 0.4%^(H , 

3*01*$. ^ o.2%^no.3%^rB]o 

jpAiij ioo 3 ®m*#mm'j>®m&, 
ipAM^€pH{£^ 1.5 mmuajmm^m^fmm 

20 m«BN*Jf * pH ^a^fi*^«, {0£RT&«»Aiftl5r 
^ll^/I$$lij§(phosphoric and/or phosphorous acid)fitlj^OjS] „ t&MB) 
WpHM^TMAHSJTEA, ^MAMMI, SJB&S 
tt^Mftt ftME-^J» pH WSj 5 *P 6 tBfflfflU^ft 
4>o IIWftKl WiBf ^1.5) iftpHliT, £?lttt& 

25 (phosphonate-based)6<J^WfiJ^j(M$n, &ft£H(JE¥£Mfc)) 
£gfc*l&T 05KRtlH«fi^llJAfttM%l». 

3 g 18 ttA^RTffl^>hfi^W»ttfitffl, B^BM 

^•sms^mtew teos cu mmtt 
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